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Abstract  
This working paper aims to provide recommendations and guidelines for climate services 
good practice. Building on CCAFS work and the broader academic literature, we distil 
knowledge and experience from interviews with project leaders and collaborators under 
Flagship 4, Climate Services and Safety Nets. Interviews provided information on designing, 
implementing and assessing climate services projects across the CCAFS regions; Asia, Africa 
and Latin America. Participants were encouraged to share challenges and opportunities from 
their experiences, particularly around dynamics of power and equity in the access and use of 
climate services. The resultant recommendations span across several different themes, 
scales and geographies, and are considered as most pertinent to the future of impactful 
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ACIS Enhancing adaptive capacity of women and ethnic minority smallholder farmers 
through improved agro-climate information in South--East Asia 
CaFFSA  Capacitating Farmers and Fishers to manage climate risks in South Asia 
CASCAID Capacitating African Smallholders with Climate Advisories and Insurance 
Development project 
CCAFS CGIAR’s research programme on Climate Change, Agriculture and Food Security  
CGIAR  Consultive Group on International Agricultural Research 
CINSERE Climate Information Services for Increased Resilience 
CS  Climate Services 
CSRD  Climate Services for Resilient Development  
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Climate services (CS) encompass the communication of different types of climate and 
weather forecasts, often paired with agro-advisories to help farmers make climate-informed 
decisions (Vaughan et al., 2016). The CGIAR’s research programme on Climate Change, 
Agriculture and Food Security (CCAFS) has four research themes, one of which is Flagship 4, 
Climate Services and Safety Nets. Research in Flagship 4 aims to build the resilience of 
smallholder farmers by scaling climate information and advisory services, and climate-
informed safety net interventions, allowing for a transition towards more climate-smart 
production systems.  
Flagship 4 has amassed numerous experiences in implementing climate services 
interventions across the regions of focus in CCAFS; Africa, Latin America and Asia. Projects 
include CASCAID I, CASCAID II, CINSERE, CSRD, RCSA, AgroClimas, ACIS, CaFFSA, and De-Risk, 
amongst others (see: Appendix 1), and have involved partnerships with several 
organisations, among which are the United States Agency for International Development 
(USAID), the United Kingdom Foreign and Commonwealth Development Organisation 
(UKFCDO) and Columbia University. Building on the knowledge synthesis of lessons learnt 
throughout Phase 2 of CCAFS Flagship 4 (Born, 2020), we aim to provide guidelines on how 
to implement impactful climate services that help farmers to make climate-informed 
decisions and thus contribute to resilient livelihoods. Climate services impacts are affected 
by factors beyond projects design to include climate variability, cultural and individual 
contexts and the capacity of end-users to incorporate climate information into their 
decision-making (Vaughan and Dessai, 2014). Establishing guidelines for climate services 
projects involves considering these broader factors together with consideration of local 
context and how the situation on the ground may shape interventions and their impacts.  
CCAFS Climate Services endeavours 
There are several diverse principles that guide FP4 climate services projects across the 
regions. Project design tends to operate according to these principles, although the exact 
nature in which they are implemented will depend on the target beneficiaries and region. 
Principles include fostering local partnerships (Vaughan and Dessai, 2014), engaging the 
private sector (Diouf et al., 2020), building institutional capacity (Hewitt et al., 2020), 
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establishing the local context (Meadow et al., 2015) and engaging beneficiaries in co-
production (Steynor et al., 2020). Such principles are employed across the field of climate 
services, with USAID (2021) stating that they build on their previous investments and assess 
capacity in order to document the enabling environment and potential benefits of climate 
services. Different climate services projects in CCAFS have emphasized principles to different 
degrees. For example, CASCAID I in West and East Africa focused on public-private 
partnerships as a model for sustainably scaling climate services to large numbers of farmers. 
This approach to scaling relied on generating an income from the service, usually through 
subscription or bundling with inputs. In CASCAID II, the focus broadened to de-risk the entire 
smallholder value chain. In contrast, ACIS operated in Asia and emphasized co-production 
approaches that included the voices of women and ethnic minorities, albeit with less 
emphasis on scaling and public-private partnerships. These differences can also be 
attributed to the contexts in each region.  
Impact of CCAFS climate services endeavours on users vary across projects, interventions 
and regions, and depend on the metric for measuring impact. Some examples include 
seasonal forecast use in Senegal under the CINSERE project resulting in increased crop yields 
and agricultural income with users gaining an average of 158kg per hectare more for rice, 
maize, sorghum, millet and groundnut than non-users (Diouf et al., 2020). The Rwandan 
Climate Services for Agriculture (RCSA) project showed that participation in PICSA increased 
net agricultural income by 30% comparing participating communities to non-participating 
(Hansen et al., 2021). In the pilot of the ICRISAT tool, ISAT (Intelligent Agricultural Systems 
Advisory Tool), farmers in treatment villages experienced an average increase in groundnut 
yield of 16% compared to those in control villages (Rao et al., 2019). Impact is define by 
Vaughan et al. (2019) as “the degree to which outcomes lead to changes in welfare”. For 
climate services impact is typically measured as changes in yield, income or cost of 
production (Tall et al., 2014; Tall et al., 2018). This working paper will document 
recommendations and guidelines that we can pass on to future climate services practitioners 
based on our experiences of implementing impactful services under CCAFS Flagship 4.  
In practice and in the literature, the terminology for climate services also includes weather 
and climate information services (WCIS) or climate information services (CIS). 
For the sake of brevity, we refer to both weather and climate services under the umbrella 
term, climate services, and to the beneficiaries as users, next-users, or farmers. While 
 
farmers are not the only intended users of climate services, they are the target users in the 






Climate services and agro-advisories are intended for use in agricultural decision-making to 
support farmers in their mitigation of negative climate impacts and to take advantage of the 
opportunity presented by favourable years (Vaughan and Dessai, 2014). Climate services 
efforts are generally measured by improvement of yields, incomes, food security, and 
dietary diversity, and reduction of production costs, as well as fulfilment of farmers’ other 
objectives such as reduced agricultural labour (Carr et al., 2019; Vaughan and Dessai, 2014). 
However, a persistent challenge in interventions is the difficulty users experience in 
accessing climate information and subsequently in using the information in agricultural 
decision-making (Lugen et al., 2020). Users first need to access climate services in order to 
use them, which is often an easily measured variable for example, the number of people 
listening to a radio broadcast of a forecast or the number of people downloading a weather 
application. While this gives us some indication of how many potential users are engaging 
with a climate service, it is not an indication of how many people explicitly use a service to 
change their decisions. Documenting climate services use involves evaluating who is using 
which service to change a behaviour (Carr et al., 2019). It is important that climate services 
projects are cognizant about how different farmer characteristics may contribute to whether 
an impact is had, and that projects refrain from exacerbating inequalities among farmers, if 
not contribute to reducing them (Gumucio et al., 2020). Increasingly, projects are 
considering how power and equity factor into accessing and using climate services, and are 
incorporating efforts to target women, youth, ethnic minorities and severely resource-
constrained farmers.  
Power and equity in climate services 
The historical supply-side bias prevalent in climate services means that the push for co-
production and user centricity is a recent phenomenon (Lourenço et al., 2016; Jacobs and 
Street, 2020). Tall et al. (2014) highlight the roles of power and privilege in accessing climate 
services, and how there are patterns of unequal climate services access in farming 
communities in Kaffrine. Efforts to include power and equity as key factors shaping demand 
for climate services are essential across the value chain. There is an increasing focus on the 
social constraints that users experience in accessing and using climate services, including 
their decision-making power in the household (Carr et al., 2017). In the generation and 
 
translation of climate information, it is evident how power plays a role in determining which 
climate variables are generated by national meteorological services (NMS) and into which 
format and language. With co-designed and co-produced services, users are more involved 
in influencing which data are generated and how they are translated into tailored products 
(Hansen et al., 2019). However, engaging with users requires consideration of access to 
spaces or methods for engagement such as mobile phones, surveys or meetings. In their 
analysis of Mali’s Agrometeorological Advisory Program, Carr et al. (2017) found that the 
user base of the advisory was primarily wealthy older men due to “flawed scaling-up” of the 
program. There is the risk of maintaining the status quo or potentially worsening inequalities 
if issues of marginalisation, ethnicity, gender, seniority, wealth and resource access are not 
accounted for (Gumucio et al., 2020). Climate services need to account for social structures, 
contexts and behaviours in order to have a transformational impact (Findlater et al., 2021). 
Users will have different access to resources and decision-making power which requires 
consideration of who can access ICTs, communal spaces and digital literacy training 
opportunities, as well as who can access resources to change agricultural decisions such as 
fertilizers, improved seeds, technologies, climate-smart practices etc.  
Gender-related constraints to accessing climate services 
Climate services risk exacerbating gender bias instead of empowering women if their 
concerns and priorities are not accounted for (Huyer et al., 2017). While there remains 
relatively little empirical research on the gendered differences in access and use of climate 
services (Gumucio et al., 2020; Partey et al., 2020), there is increased recognition of the role 
that gender may play. Male and female smallholder farmers face differing challenges in their 
livelihoods, for example, labour roles for men and women in rural areas differ such that they 
affect resource control and use, agricultural decision-making and climate services needs 
(Carr et al., 2019; Gumucio et al., 2020). Male and female smallholders can also experience 
risk differently, have differing needs and demands for climate information, and have 
different resources and decision-making at their disposal, partly because of cultural norms 
(Huyer et al., 2017). Women typically have lower rates of land tenure, and differential access 
to ICTs, networks and peer groups, potentially impacting their capacity to access and use 
climate services (Gumucio et al., 2018; Coulibaly et al., 2015).  
Access to climate services is often the focal point of efforts to consider gender in projects, 
with key elements of access including the availability of products and services, the types of 
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communication channels and the demand for climate information (Vaughan et al., 2019). 
Studies show mixed results regarding differences between men and women in receiving 
climate information. Twyman et al. (2014) found that men accessed drought information 
more than women in climate smart villages in Uganda and Kenya, while Coulibaly et al. 
(2015) found that men and women household heads had similar rates of access in Tanzania 
and Malawi. Nevertheless, it is still pertinent to consider how gender may influence farmers’ 
experiences and perceptions of risk, and how it may affect their access to climate services. In 
this vein, women and men have been found to have different access to communication 
technologies such as mobile phones (Gumucio et al., 2020). Men more frequently own the 
technology used to receive climate information such as radios and mobile phones compared 
to women (Tall et al., 2015). Partey et al. (2020) found that in Ghana, access to financial 
resources and household income was gendered, affecting ability to purchase and own 
mobile phones and resulting in women frequently using their husbands’ mobile phones. 
Beyond ICT-based communication channels, face-to-face channels include working groups, 
committees, peer groups, and visits from extension agents, in which gender might play a 
role. There may be differences in how women and men access these spaces as women might 
experience limitations in accessing and participating in meetings and trainings due to 
cultural norms restricting genders interacting in public spaces (Roncoli et al., 2009). Women 
may also experience difficultly accessing climate information that is supplied by producer 
associations and cooperatives due to the exclusivity of membership in such institutions that 
is typically associated with land ownership.  
Similar challenges have been found regarding the age of farmers and their access to climate 
services. In a study on accessing climate information in Kenya, Cherotich et al. (2012) found 
that younger individuals more often accessed climate information through radio than older 
women, who rather trusted indigenous knowledge sources. In their case study review, 
Buckland and Campbell (2021) found unequal patterns of CS use, with predominantly 
younger, more educated users. It is likely that older farmers may be less ICT savvy than their 
younger counterparts.  
Climate services good practice – what does the evidence say? 
Recognizing the context-specific nature of impact of climate services efforts, we endeavour 
to document some of the good practices that contributed to projects successfully impacting 
livelihoods. There are several foundational aspects to climate services projects that are 
 
widely agreed upon to have the highest chance of success at impacting users’ livelihoods. 
The following tables describe good practice for climate services adapted from several 
authors, all of whom have different conceptual approaches. Tall et al. (2014) describe 
lessons learnt for good practice based on challenges experienced in climate services 
implementation, namely salience, access, legitimacy, equity, and integration (table 1). Dupar 
et al. (2021) provide practical recommendations for future climate services projects and 
programmes based on lessons learnt under the WISER programme (Weather and Climate 
Information Services for Africa) (table 2). An evaluation by USAID (2021) assesses 10 years of 
climate services interventions and investments to identify lessons learnt (table 3). While 
these three evaluations approach “good practice” from different perspectives based on 
lessons learnt, there are common themes that run throughout each of them. User centricity 
is often highlighted as essential to having legitimate and relevant services. 
Table 1: Key challenges and lessons for good practice in implementing and scaling climate 
services interventions (adapted from Tall et al., 2014) 
Key challenge Good practice lessons  
Salience of climate services Rural climate services are enabled and sustained by 
institutional arrangements, and investment in 
capacity at multiple levels, that support sustained 
interaction between climate and agricultural 
organizations and farmers. 
Climate services must be delivered at a local scale to 
be relevant to farm decision-making 
Legitimacy Giving farmers an effective voice in the design, 
production and evaluation of climate services 
increases uptake, legitimacy and sustainability 
Integration of meteorological information with local 
indigenous knowledge may foster trust, local 
relevance and use 
Access Face-to-face dialogue between farmers and service 
providers is an effective way to communicate historic 
and predicted seasonal climate information 
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ICTs, in combination with other communication 
channels, offer expanding opportunities to reach 
farmers with relevant information, at scale. 
Equity Proactive targeting of women and other socially 
marginalized groups can help ensure inclusiveness in 
the design and delivery of climate information 
services for rural communities 
 
Table 2. Recommendations for future climate services programmes to ensure sustainable 
capacity (adapted from Dupar et al., 2021).  
Recommendation for good 
practice 
Description of recommendation 
Invest in human skills and 
capacity 
Foster collaborations and multi-disciplinary work 
between climate information providers with disaster 
risk reduction, climate change adaptation, sector 
specialists, sociologists, political economists and 
other communities of development practice such as 
NGOs.  
Establish high-level accountability 
and leadership 
The role of the domestic host institution in climate 
services beyond the end of the project must be 
included in sustainability plans. High-level buy-in 
increases the likelihood that human resources are 
budgeted for and that investment will continue in 
staff numbers and staff skills. 
Secure necessary partnerships 
and protocols 
Memoranda of Agreement (MoAs)are needed that 
delineate roles and responsibilities of the institutions 
and partners needed to span the competencies 
needed to deliver climate services. Sustainable 
financing is needed for non-governmental 
intermediaries to build and sustain their capacity to 
assess users’ needs and communicate climate 
information.  
Develop and execute sustainable 
business models 
National climate services must develop sustainable 
business models that include donor funding, 
commercialisation of services, organisational 
modernisation for efficiency and grant-giving 
 
partnerships between government and community 
organisations. 
Have an adaptive sustainability 
plan early on 
Consider the sustainability of services from project 
design through implementation, with defined success 
metrics.  
Longer timeframes of projects 
and programmes 
Longer projects and higher investments by external 
partners are key to ensuring sustainability of climate 
services.  
Political attention and leadership Domestic political leaders are instrumental in 
sustainable climate services 
Gender- and socially inclusive 
performance objectives 
Include performance objectives for gender 
responsiveness and social inclusion to contribute to 
the operational effectiveness of climate services 
 
Table 3. Recommendations and good practices for future USAID investments in climate 
services based on lessons learnt from 2012 to present (adapted from USAID, 2021).  
Recommendations for future 
investments 
Description 
Widely share diverse examples of 
climate services programs  
There is demand for examples of climate services 
programs that describe which climate services have 
been developed for which target users and the 
subsequent impacts.  
Prioritize momentum and 
experience on the ground 
Use momentum and experience as catalysts for 
scaling climate services programming in geographic 
focal areas where trust has been built in communities 
and dialogue has been created with research 
institutions and meteorological services.  
Finance studies exploring how to 
build financial sustainability into 
climate services investments 
Explore the “business case” for climate services in 
order to be sustainable beyond donor funding. Equity 
issues should be considered in cost-recovery models. 
Continue investments in activities 
that fill data gaps critical for 
effective climate services 
Regional donors should help to identify which 
partners have the capacity to fill gaps in the climate 
services value chain, such as supporting observational 
networks with rain gauges or blended products, 
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offering maintenance on networks or technical 
support.  
Pay attention to remaining 
research gaps 
Gaps might exist for sectors and risks not typically the 
focus of climate services work. For example the 
health sector could benefit from climate services but 
studies need to be conducted. 
Lessons learnt from USAID 
experiences 
 
Low-tech solutions such as 
rainfall gauges and digitized 
historical data can fill data gaps 
and build local information  
Participatory rainfall gauges can increase confidence 
in climate information and can improve the local 
relevance of climate services. Digitizing historical data 
is also an inexpensive solution to increase the 
capacity of the NMS.  
Activities can use a user-centred 
design to address issues of trust 
and the resources and skills to 
use information 
A user-centred approach builds trust and fosters buy-
in and long-term commitment to information use. 
Such an approach responds to users’ needs.  
Good practices from USAID 
experiences 
 
Long-term value of investing in 
observation networks can 
catalyse demand for climate 
services 
Invest in data provision and information components, 
for example by upgrading hydrometeorological 
networks or providing training and technical support 
in meteorology 
Translate signals of climate 
variability and change into 
meaningful indicators for target 
sectors 
Signals can be for drought, changes in temperature or 
precipitation and sectors include agriculture, 
hydrology, health, ecosystems, etc. Different sectors 
and users require different information for decision-
making.  
Work in a participatory manner 
to define information needs and 
foster engagement 
Improve the demand for climate services by creating 
awareness of available climate information, its 
confidence and its potential utility 
Build trust through established 
and continued dialogue  
Address the disconnect between researchers and 
decision makers by conducting workshops and 
participatory dialogues to build ownership and trust 
Use established participatory 
methodologies 
PICSA as an example, which involves collaboration 
from NMS, extension, NGOs and farmers. PICSA has 
 
proven impacts on productivity, income and food 
security.  
Facilitate dialogue between the 
science community and 
management authorities 
Partnerships can be created between decision-
makers, scientists and communities 
Support district and community 
planning mechanisms 
Communities can create their own adaptation and 
disaster risk management activities with support from 
climate services investments 
Segment user groups to 
understand different information 
needs of marginalized groups  
Climate information needs of different user groups 
such as women, youth, ethnic minorities and the 
landless could be different in terms of timing and 






The analysis is based on interviews with FP4 project leads in different regions across climate 
services and insurance. Interviews were one hour each and interviewees were supplied with 
a list of questions in advance (Appendix 2). The questions focused on the primary themes 
discussed in the literature review; power and equity in climate services and insurance 
projects, general good practice in projects, and lessons learned from climate services 
interventions. Interviewees supplied publications, reports and evaluations of their projects, 
as well as anecdotal evidence based on their experiences. This approach allowed for open-
ended discussion that captured experiences difficult to report or quantify in project reports 
and publications. FP4 project leads are identified in the paper as participants, interviewees, 
project lead(er)s, leaders, and leads.  
Interview questions were chosen based on several factors, first of which was the outcomes 
of the previous CCAFS working paper interviewing some of the same FP4 project leads for 
their climate services experiences. Resultant lessons learnt offered some guidance around 
what questions to ask for recommendations relevant to different farming systems and 
contexts. Another factor contributing to question choice was the current state of research 
around climate services and co-production, digital innovation and equity. Potential 
shortcomings of the interview approach to establishing recommendations include the 
possibility of interviewees providing spontaneous answers focusing on topics they consider 
more relevant. The answers from the interviews were split into observations and 
recommendations, then reconciled with two FP4 leaders to filter the most relevant results. 
They were then divided into the categories of recommendations and primary themes were 
chosen for elaboration in the discussion.  
  
 
Results and Discussion 
Recommendations for Good Practice 
Evaluating the impact of climate services  
Participants highlighted the importance of evaluating climate services progress and the 
seeming lack of such efforts, an observation that is prevalent throughout the field (Vaughan 
et al., 2018; Jacobs and Street, 2020), although evaluating climate services is a challenging 
endeavour (Boon et al., 2021). One participant suggested that development organisations 
have been overly focused on scaling up climate services and rolling out new innovations to 
reach as many farmers as possible, such that we have failed to take the time and money 
required to evaluate efforts. However, this is changing with increased recognition that 
conducting evaluations and assessments could improve the efficiency of services, increase 
relevancy of information offered to farmers and likely improves trust in climate services. 
While figures on numbers of farmers reached are indicative of access to climate services, 
they require more in-depth investigation into how impact manifests after access is achieved 
(Carr et al., 2019). This requires consideration from the beginning of the project of what 
funding and time is needed to quantify impacts on farmers’ decision-making.  
One interviewee based in Latin America suggested that evidence of successful climate 
services efforts should be further pursued in the region to demonstrate that it is indeed 
worth donors investing and projects expanding to Latin America. This was mentioned in 
reference to the relatively increased focus on Africa as the primary region in need of climate 
services endeavours. In addition to increased investment in climate services needed in Latin 
America, there are also opportunities to continue sharing knowledge and practices between 
the two regions, as with the knowledge exchange between Senegal and Latin America that 
gave rise to the Local Technical Agro-advisory Committees (LTACs) (Howland et al., 2016).  
Knowledge brokering  
An interviewee highlighted the role that CGIAR research centres fill as knowledge brokers of 
climate services, as is the increasingly common role of NGOs and non-state actors (Harvey et 
al., 2019). Knowledge brokers are intermediary or boundary organisations that connect 
researchers to end-users and contribute to creating and sharing knowledge (Meyer, 2010). 
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In the interviewee’s context, ICRISAT is a trusted and neutral knowledge broker that is 
external to the agencies, companies and associations in the region and can bring together 
the different domains of agriculture, meteorology, and extension without any bias towards 
any particular one. This would contribute towards improving the fragmentation and 
duplication of agriculture and climate data that is prevalent across Africa. Non-state actors 
tend to focus on the communication and use aspects of the climate services value chain, 
often playing a role in initiating and sustaining services (Harvey et al., 2019). CCAFS, 
meanwhile, is involved across the value chain, from generation to use, encompassing the 
supply and demand sides of climate services. Another interviewee suggested that 
intermediaries are needed to address the challenge of information asymmetry often 
prevalent in smallholder value chains. Climate services projects should rely on organisations 
and individuals who are aware of power structures and asymmetries on the ground, and can 
manage their way around them. The interviewee suggested that increased transparency in 
the provision of information would also achieve higher efficiency in smallholder value chains. 
Engaging with the NMS and accessing data 
The experience of accessing meteorological and agricultural data from government agencies 
appears to differ across the regions. One participant highlighted that sharing data even 
between agencies is a challenge in Africa, whereas in India, there is an ongoing phenomenon 
of states investing their budget in their own networks of weather stations. Experience from 
Central America shows that NMS have open data policies, choosing not to sell data, but 
rather to cooperate with agencies or organisations seeking to access and use their data. In 
contrast, projects in Africa often experience difficulty in procuring climate data from a 
country’s NMS, where even if data can be obtained, it is often of poor quality or in too low a 
resolution (Nsengiyumva et al., 2021). In the short term, climate data can be obtained from 
private companies or through free satellite data, sometimes merged with station 
observations. However, in the long term, climate services projects will aim to increase the 
capacity of the country’s NMS to supply data to the public at little to no cost. In many African 
countries, public funding of the NMS may cover salaries of staff but not other expenses such 
as the maintenance costs for the observation networks and the equipment on which these 
services depend. The NMS requires at least some public funding to be able to provide the 
public good of climate data while maintaining scientific independence (Dupar et al., 2021). 
As it is, many NMS are said by participants to be overburdened with too many projects and 
 
initiatives to engage in, with little coordination between them. Donors and funders are 
pulling NMS staff in too many different directions with the result that projects have limited 
engagement, sustainability and impact.  
The NMS are sometimes viewed as an inconvenience to side-step, however, they have 
strengths that are often overlooked, such as producing data over a longer term or producing 
location specific data. One interviewee suggested that there is frequently much more data 
available than expected from NMS in African contexts. They might have local station data for 
rainfall but as paper records in satellite offices rather than in HQ, a finding in one of the 
projects. It is important to encourage NMS to do a final data rescue and organisation that 
saves data on paper records and allows it to be shared (USAID, 2021). The same interviewee 
suggested refraining from requesting data from the NMS and instead investing in building 
their capacity to provide data, which is a process to which the NMS are usually far more 
receptive. A capacity building approach dispels potential mistrust or suspicion based on data 
ownership issues and encourages collaboration as the focus shifts to how NMS might 
improve the usefulness of their data and products. One key recommendation is the 
continued investment and pursuit of capacity building of institutions involved in upstream 
generation of climate information. Such efforts have been ongoing in many countries, 
supported by institutions and organisations with extensive experience in capacity building. 
One such example is the ENACTS initiative (Enhancing National Climate Services) led by the 
International Research Institute for Climate and Society at Columbia University (IRI). ENACTS 
builds the capacity of NMS to support climate information use for decision-making at all 
levels through increased availability, access, and use of high-quality climate data and 
products (Dinku et al., 2018). ENACTS is ongoing in over 20 countries and their Maprooms 
are embedded in the NMS websites of several countries (Nsengiyumva et al., 2021). 
Approaches to climate services design 
A further suggestion specific to project design was to invest more in having longer projects 
so that impacts that take time to manifest can do so. Efforts to influence policy or contribute 
to the creation of an enabling environment are often time consuming and may not appear to 
deliver results quickly. Perhaps obviously, the lifespan of the project determines for how 
long outcomes and impacts can be reported. Longer projects are one method of lengthening 
reporting cycles such that the lengthier impacts can be reported on. Also suggested was 
increasing the number of projects that focus on diversification of crops. Monoculture 
22 
 
systems tend to be favoured for evaluation software and platforms, a phenomenon that is 
reflected in the mobile application environment, where most apps are designed for different 
monoculture crops with little to no integration. Expanding platforms and apps to focus on 
more diversified and integrated cropping (and pastoral) systems could also encourage goals 
towards ecosystem restoration and climate adaptation. For project design to achieve these, 
it is important to consider from the beginning the time and funding it will require and the 
monitoring and evaluation efforts that will be needed to document them, even after project 
close. 
Recommendations for including equity and power considerations 
Gender in climate services 
Experiences of involving women and men in project interventions differed across the 
regions. Project leaders working in Latin America described how in Central America, 
participation in climate services training was attended only by women as men were too 
“busy” to participate. However, in Colombia men tended to participate as well. Participants 
described how trainings in Africa required consideration that men would be jealous of  
women attending, the solution to which was inviting the whole family to participate. Such a 
strategy also allows for specific experiences of risk and roles assigned by gender or age to be 
identified amongst women, men and the youth. For example, in coffee systems in Central 
America women and children tend to prepare seeds to sow in the field and provide labour 
for harvesting, a practice that was revealed after engaging with communities and farmers. 
One participant suggested that data on access and use of climate services should be 
disaggregated by gender, age and wealth, allowing for patterns to be determined in who is 
constrained in their decision-making, as it is not always immediately evident. USAID (2021) 
suggests segmenting user groups to better understand differential user needs. Institutional 
considerations of gender are also important. One project leader based in Africa suggested 
that the value of including gender considerations in projects is not often recognized by 
national partners. Their recommendation is to insist on including such considerations until 
results show that women and men experience different risks that need to be targeted 
differently, and thus become the status quo for project design. The same leader highlighted 
the lack of trainings offered to higher level public staff in ministries and government bodies.  
 
In some contexts, gender considerations appear more difficult to include in projects. An 
advisory tool in Asia was used almost exclusively by male farmers due to limited 
participation by women in farming activities and household decision-making. While the 
project showed limited effort to explicitly include women, it did include aspects of power 
dynamics in how trainings with farmers were organised. Farmers were addressed in different 
groups based on their stated access to certain resources and inputs during the growing 
season. This shows how there are efforts towards including considerations of power and 
equity in projects, but further progress is needed to address some of the systemic issues 
around gender that may reduce climate services impacts and exacerbate inequality. 
Mobile phone ownership is cited as having high potential for increased inclusion of women 
in climate services interventions due to increasing penetration in most regions. It seems that 
mobile phone use and the associated infrastructure is most limited in Africa where network 
coverage tends to be poor, data is expensive and ownership is low in some parts (Trendov et 
al., 2019). These challenges need to be addressed at scale as the usage of mobile phones and 
internet increase, such that both men and women experience the benefits of ICT-enabled 
climate services. The fintech revolution was suggested by one participant to hold great 
promise for including more vulnerable or marginalized communities in climate risk 
management.  
Indigenous knowledge and community leaders 
Considerations of power also need to look at how indigenous knowledge is included in 
project design. In Senegal, CINSERE found that powerful men in the community dispensed 
indigenous knowledge-based predictions using bio-indicators from birds, insects and trees. 
These men were initially against climate forecasts in their communities due to a lack of trust 
and the potential for forecasts to compromise the standing of indigenous knowledge 
leaders. The solution was to engage with the leaders to show them how bio-indicators might 
be declining in accuracy due to climate variability and change, and how forecasts can 
complement indigenous knowledge. This serves an additional benefit of building trust in 
forecasts and their providers. Similarly, other community leaders should also be engaged in 
projects from the beginning, such as town mayors, parliament and village representatives. 
These leaders can contribute to driving the project forward and engaging with the local 
community. Leaders in farmer groups and associations also have key roles to play in climate 
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services interventions, particularly young leaders. It was also suggested that there should be 
clearer guidelines for including youth in leading committees like the LTACs.   
User centricity and equity in digital tools 
One aspect of ensuring equity in projects is recognizing that different people have different 
access to resources and experiences of risk which will affect their access, use and benefits of 
climate services. This is particularly pertinent in the pursuit of increased digitisation in Sub-
Saharan Africa, where access to mobile phones is but one factor in the process. People also 
need to receive training on digital skills and literacy, and how to include digitally 
communicated advisories into their decision-making. Investment in the digitisation process 
needs to be complemented by investment in the capacity of farmers to use digital tools, as 
well as investment in user centric approaches. There is increasing attention being paid to 
how farmers perceive climatic and agricultural risk. For example, one participant described 
how farmers do not measure rainfall per se but do notice the impacts of rainfall such as food 
availability which they will discuss in interviews and focus groups. Researchers should be 
aware of how populations experience their environments, including risk, cultural norms and 
access to resources, amongst others.   
Improving capacity to understand and use CS 
Further recommendations include to invest in education around understanding and 
contributing to insurance and climate services so that farmers and users can be familiar with 
them. This also helps farmers assess which initiatives/products work and which don’t and 
provide detailed feedback, thus improving legitimacy of interventions. Continued investment 
should also focus on capacity building and training of farmers to understand agro-climatic 
information and use ICTs in their decision-making. This capacity building should be extended 
to technicians and extension agents who require continual training as well. PICSA was 
identified as one of the methods through which the capacity of farmers might be improved 
on a scalable basis. One interviewee identified staff of ministries as also requiring training on 
agro-climate services, particularly for NMS to understand more about how climate 
information is applied in agricultural contexts. One related recommendation was to learn 
from the experience of extension services as many of the challenges and barriers that 





Recommendations for Future Investments 
Project leads each provided a key investment or area of investment that they consider 
essential to designing or implementing future climate services efforts.  
• Continue to invest in private sector engagement, recognizing the different methods 
available (innovation funds, incubation grants, accelerators, etc.) 
• Crowd source to solve problems and to engage in two-way communication with 
climate services and insurance users  
• Invest in education around understanding and contributing to insurance and climate 
services so that farmers and users are familiar with them and can provide detailed 
feedback on interventions and what might need to change 
• Invest in longer projects so that impacts can manifest properly, particularly those 
around policy 
• Invest in projects that focus on diverse farming techniques, practices and systems 
beyond mono-culture crops  
• Continue to invest in the capacity of farmers to understand and use climate 
information by implementing PICSA more widely 
• Continue to invest in capacity building of technical staff in ministries of agriculture to 
understand climate and weather information and in NMS to understand agriculture 
• Produce more evidence on the impact of climate services so that users can 
potentially benefit from their use and improve their trust in products and 
institutions 
• Focus on what is working in the climate services field and scale it up further to build 
communities of practice and capacities in-country that are focused on sustainability 
rather than innovation 
• Improve the availability, accessibility and affordability of credit for smallholder value 





Conclusion   
It is our hope that recommendations and guidelines described in this paper are useful to 
climate services and early warning practitioners in the future and any stakeholders involved 
in climate risk management interventions. Climate services good practice identified by FP4 
project leads and collaborators are based on their experiences in the field and cover a wide 
range of themes, often adhering to the context-specific nature of climate services 
themselves. Suggested areas for future investments in the field are centred on contributing 




Appendix 1  
Name Interviewee Geographic area of focus 
CASCAID I - Capacitating African 
Smallholders with Climate 
Advisories and Insurance 
Development 
Sibiry Traore West Africa  
CASCAID II - Capacitating African 
Stakeholders on Climate 
Advisories and Insurance 
Development II 
Sibiry Traore West and East Africa 
Enhancing adaptive capacity of 
women and ethnic minority 
smallholder farmers through 
improved agro-climate 
information in South-East Asia 
(ACIS) 
Elisabeth Simelton South East Asia 
Climate Information Services for 
Increasing Resilience and 
Productivity in Senegal 
(CINSERE) 
Issa Ouedraogo West Africa 
Capacitating Farmers and 
Fishers to manage climate risks 




Digitally integrated approaches 
for managing climate risk and 




Participatory Integrated Climate 





Building a global agricultural 
insurance community of 
practice: from evidence to scale 
and sustainability 
Dan Osgood Global 
Climate services for agriculture: 
empowering farmers to manage 
risk and adapt to a changing 
climate in Rwanda  
 




Appendix 2  
Interview questions 
a) Power and equity considerations in engaging with and targeting users in climate services 
projects 
- How have power and equity in accessing and using climate services affected project design and 
implementation, for example through gender and age considerations of end-users?  
- What challenges have you encountered including elements of power and equity in projects, and 
how did you overcome them?  
- What are the most promising opportunities for including gender and age in projects? 
b) Changing climate services value chain 
Digital tools: How have the increased prevalence of digital tools and the digital environment 
affected the classical model of the climate services value chain?  
Changing roles of actors: How have you witnessed the roles of stakeholders in the climate services 
value chain changing over the years?  
Co-production/user engagement: What was your experience of co-production in this project?  
How have you seen attitudes to co-production develop/change/evolve over the years?  
c) Good practice in climate services projects 
- What were three challenges/barriers you experienced during the course of the project? What did 
you do to change course? Would you consider these barriers as typical in the context?  
- What could be done in future projects to pre-empt these challenges and plan for overcoming 
them? 
-What is a key overlooked/important facet of climate services good practice? 
d) Stock-taking and lessons learnt 
- What would you say could be improved about CCAFS FP4? 
- Will efforts from the project be sustained after the project ends? For how long? If no, what 
would need to happen to change that?  
- Briefly, where would you recommend investments are focused on the future for climate services 
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